Introduction
Chronic pain is a common condition that affects about 10% of the population in Hong Kong. 1 Patients with chronic pain suffer a variety of physical and psychological co-morbidities, become medically dependent, and have significant loss of quality of life and work capacity. 2 Pain management programmes based on cognitive behavioural principles have been New knowledge added by this study • A programme of pain management based on cognitive behavioural principles is an effective treatment with potentially significant social savings for sufferers of chronic non-cancer pain in Hong Kong. Implications for clinical practice or policy • The pain programme is an effective treatment, and shall be a significant part of chronic pain rehabilitative services in Hong Kong.
recognised as an effective treatment for various chronic pain conditions. 3 Such programmes are structured to incorporate a variety of rehabilitative strategies, with clearly defined physical, psychological, and social outcomes. Such concepts and practices are, however, largely unknown to the Chinese community.
In 2002, the Comprehensive Outpatient Pain Engagement (COPE) programme was established ORIGINAL ARTICLE of pain and higher physical functioning score in 36-Item Short-Form Health Survey were prognostic indicators. An interim review in 2007 5 demonstrated improved physical, psychological, and social functioning among participants up to 1 year after the programme. The major limitation of that report was the small number of subjects (n=49). This report is an extended outcome study of the pain management programme. With more subjects, statistical significance should be improved.
Conclusions

Methods
All participants were recruited from the Pain Management Centre at the Alice Ho Miu Ling Nethersole Hospital, a tertiary referral centre in Hong Kong. They were patients with chronic noncancer pain, irrespective of site and diagnosis. 5 They were assessed by the clinical psychologist, pain nurse, and pain specialist for eligibility to join the programme as a possible pain management option. Those with untreated psychiatric conditions, significant suicidal or homicidal risk, illiterate (either written or spoken Cantonese), and non-acceptance to the therapy were not included in the study or the programme. Once recruited, prospective participants gave written informed consent for data collection and research, and agreement that medical treatment for pain control would remain unchanged until the programme commenced. On completion of the programme, routine follow-ups were arranged for up to 1 year.
A standardised set of measurements (Table  1 6-10 ) was used to assess the physical, psychological, and social functioning on the first day of the programme, and 12 months after each course. These measurements were self-reporting, self-administered questionnaires commonly used among pain clinics in Hong Kong and staff were familiar with the measurement tools. All measurements were made in Chinese and were validated in the local setting. 
Results
From 2002 to 2012, up to 4000 new cases of chronic pain were assessed at the clinic, and 158 patients were recruited. The exact number of patients for each of the exclusion criterion was unknown. Over the years, 14 participants withdrew during the course, and two defaulted from post-programme reviews. A total of 142 participants completed the course (Table 2) .
There was a significant improvement in all of the physical and psychological parameters 1 year after the programme despite a long history (mean, 46 months) of signs and symptoms before the programme (Table 3) . Despite similar pain-intensity ratings, functional tolerance (such as sitting and standing) had more than doubled. Depression, anxiety, and catastrophisation (psychological tendency to ruminate and magnify negative aspects of pain and health) scores were reduced. Self-efficacy, perceived performance and satisfaction with daily activities, and quality-of-life scores had improved. All changes were statistically significant (P<0.05).
There was also a considerable improvement in work status (Table 4) . Of the 142 participants, only 24 (17%) were working before the programme. The work statuses of 129 participants were known after the programme, of whom 49 (35%) were in work (including 28 who were not working before the programme). The odds ratio (OR) of participants working after the programme versus before was 3.01 (95% confidence interval, 1.71-5.30; P=0.0002). Further analysis of the 106 patients who were not working initially revealed that baseline pain intensity was similar among those who returned to work and those who did not (Table 5 ). There were also no statistically significant differences in the psychological and physical parameters except a higher SF36 physical functioning score (47.5 vs 39.0). Other significant differences included younger age (39.1 vs 44.0 years) and shorter duration of pain (28.3 vs 50.5 months) among those who returned to work. History of injury at work was also more common in this group (OR=3.36, Table 4 ). Logistic regression on these four significant variables predicting 12-month return-to-work status showed that duration of pain (OR=0.955, P=0.020) and SF36 physical functioning (OR=1.041, P=0.002) were significant independent predictors, while history of injury at work and age were not (Table 6 ). Utilisation of medical resources was also significantly reduced after the programme: average out-patient attendance (visits per person per year) reduced from 7.95 to 6.39, and hospitalisation (admissions per person per year) reduced from 0.59 to 0.21. All changes were statistically significant (P<0.05).
Discussion
The COPE programme is one of the first pain programmes for psychosocial rehabilitation of patients with chronic non-cancer pain in a Chinese community. As the concepts of self-management, active coping, and functional improvement despite pain were new to the local patients and staff, it took a considerable effort to train staff and encourage local patients to join the programme. The slow recruitment prevented the authors from performing any randomised trial, and the sample size was statistically unrepresentative of the local chronic pain caseload (up to 400 new cases per year, recruitment rate of approximately 4%). Some important information, such as reasons for exclusion from the programme, were not included in the database. Selection bias might further limit the usefulness of the information.
Despite the limitations, the results demonstrated an all-round positive outcome for patients who completed the programme. The programme was not designed for pain reduction and indeed the pain intensity never changed, yet the participants became less fearful about pain and movement, and were able to continue to function despite the pain. The skills learnt in the programme were simple, self-managing, did not require special equipment or medications, and participants were encouraged to solve problem and adopt these skills in their own social setting. As the participants managed to see the dissociation between pain and disability, they become motivated to apply these skills continuously. This may have contributed to the lasting improvement.
The social improvement was very encouraging. Not only was there a lasting reduction in utilisation of medical resources, it came as a pleasant surprise that about one quarter of non-working participants were able to resume work. This is remarkable as this was a cohort with very long duration of pain, with most of the participants out of work for more than 2 years. It would also have been an unfavourable course of prolonged work absenteeism for patients with musculoskeletal pain and work-related injuries. [11] [12] [13] Our post-hoc analysis reconfirmed that it remained a significant prognostic indicator of vocational outcome even after years of disability. As work was such an important outcome for the patient and the society, it would be useful to examine if early intervention could generate better return-to-work outcomes.
Another interesting finding was that most of the biological and psychological parameters were not associated with vocational outcome after the programme. In other words, while the psychological 'yellow flags' might be useful in chronic pain and disability prognosis, 14 they might not be predictive of vocational outcome among this cohort of subjects. Apart from the long duration, our cohort of patients was characterised by very low quality-of-life scores in multiple domains. The poor psychological profile might have rendered most psychological measurements less discriminative than reported elsewhere. 15 The only significant psychological prognostic indicator was a higher SF36 physical functioning score. This domain was known to have the strongest association with return-towork among all the SF36 domains for subjects with chronic back pain, 15 and stood out among other less discriminative domains for predicting outcome. Other prognostic factors, such as the patients' expectation, social background, occupational 'blue flags' and the contextual 'black flags' , might be in place and need further exploration. [16] [17] [18] The economy might have also contributed to the favourable vocational outcome. However, the annual drop in unemployment (approximately 1%) during the period 19 was much lower than the observed increase in work rate at 1 year (18%), and was probably a minor contribution to the overall improvement. The relationship between compensable injuries and return to work is much debated. Our data suggested that history of injury at work might have been an associating rather than independent variable in vocational outcome, with other confounding factors such as age or SF36. During each programme, the long-term goal setting would include a discussion on the impact of litigation and compensation on returning to work and may have reduced their potential detrimental effects.
Our findings provide a comparison with those from other non-cancer pain rehabilitation programmes in Hong Kong. In 2010, Luk et al 20 published their rehabilitation programme outcome for patients with chronic low back pain. Following almost 400 hours of physiotherapy and occupational therapy, physical function improved although mood remained unchanged at 6 months. 20 Approximately 52% of the participants returned to work 6 months after the programme. 20 Those who returned to work showed a reduction in perceived disability, pain intensity, better physical performance, and similar mood compared with those who did not. 20 The apparent discrepancy between Luk et al's study 20 and our study was due to differences in patient cohort and programme design. In Luk et al's study, 20 the average pain history was 22 months. These parameters compared favourably with our cohort of mean pain history of 46 months. Patients were referred from different sources (orthopaedics and pain clinics) with a different demographic (predominantly male in Luk et al's group 20 vs predominantly female in ours) and disease profile (exclusively back patients in Luk et al's group 20 vs heterogeneous in ours). The duration of therapy was almost 4 times longer in Luk's study, 20 allowing ample time for work strengthening and vocational training. On the contrary, our programme was designed for general rehabilitation and offered no vocational training. The comparison demonstrated the wide variety of presentation of pain patients, and the spectrum of therapies available in Hong Kong with different objectives and emphasis. Nonetheless both studies were in agreement that duration of absence from work was unanimously identified as a prognostic indicator for return to work.
In 2012, Tse et al 21 published their outcome report of a pain management programme for chronic non-cancer pain among elderly home residents. Over 290 elderly subjects enrolled in the 8-week programme with physical exercises and multisensory art and craft therapy, together with pain education for their carer. The pain intensity in some areas (back and multiple joints) was significantly reduced after the programme, together with increased range of motion in all joints, and improvement in selected mood measurements. Perceived quality of life, as measured by SF12, did not differ significantly after the programme. There were no data on physical function, pain cognition, and social consequences. As the patient group and the programme design and outcome measurements were radically different to our study and that of Luk et al, 20 results could not be compared nor conclusions drawn.
The practice of a multidisciplinary pain programme has also begun recently in Asia. In 2012, Cardosa et al 22 reported a series of 120 patients who underwent the MENANG programme in Malaysia, a programme based on the same model (the ADAPT programme) as ours. Despite the differences in ethnicity, language and religion, the physical and psychological improvement was comparable to that of patients from Australia and Hong Kong. The efficacy was maintained despite the modifications made in both Asian programmes to adapt to the local culture and customs. The challenges of organising a pain programme were clearly felt by both Asian groups, as the small sample sizes suggest.
There are significant limitations to this study. The small sample size recruited from one single centre made it difficult to extrapolate the findings to another local chronic pain population. This was also an observational study although data were collected prospectively, and there was no control therapy group for comparison. The data set were primarily physical and psychological constructs, and some important social factors associated with return to work were not collected (such as the 'blue flag' factors) and included in the analyses, hence confounding was possible. There was also a lack of information about those who were excluded from the programme and why, thus significant selection (and self-selection) bias is present. Prospective randomised controlled trials are needed to confirm the effectiveness of the programme, or to compare the efficacy of different programmes with different designs.
Conclusions
The cognitive behavioural-based pain management programme improved quality of life and reduced disability for selected patients with chronic noncancer pain in Hong Kong. More patients returned to work after the programme, and they consumed less medical resources, with potentially significant social savings. The strongest association with returning to work was a brief duration of pain rather than the baseline intensity of pain, compensable injuries, physical impairment, or psychological distress of the subject.
